The possibility of preventing neural tube defects (NTD) by periconceptional vitamin supplementation' has renewed interest in these malformations and has highlighted the need for accurate documentation of population based trends in prevalence.
Many recent reports have indicated a worldwide fall in the birth prevalence of NTD24 for which no satisfactory explanation has been found.
We report a study of NTD in Western Australia over the period 1966 to 1981 and review the data available on the geographical and temporal variation of these defects in Australia.
Methods
Case identification-Cases of anencephaly, spina bifida, and encephalocoele were identified from death certificates and the records of the only specialist paediatric hospital in the state. The records of the major obstetric hospital (including necropsy information on births in other hospitals) were used as an additional source of ascertainment.
Classification of cases-Cases with anencephaly and spina bifida have been classified as anencephaly. Spina bifida includes cases of spina bifida with and without concomitant hydrocephalus as well as cases of encephalocoele.
Demographic information-Demographic information for each case was obtained from the birth notification paper filed with the Registrar General. Data available were nuptial status, mother's age and birth place, and for nuptial births only, previous issue of marriage, and father 's Although there is no routine screening programme for NTD in Western Australia, falling trends in the prevalence of NTD at birth should be interpreted in the light of termination of affected pregnancies before 20 weeks' gestation. In Western Australia cases of NTD may be detected before 20 weeks' gestation as a result of ultrasound examination for another reason, or in mothers at high risk because of a previous NTD birth who undergo prenatal diagnosis with ultrasound and amniocentesis. Over the last two years of the study information on terminations of pregnancies affected with an infant with NTD was requested from all potential sources. Analysis-Information for some variables (previous issue, father's occupation, and father's birth place) was available only for nuptial births, and the analysis was therefore restricted to nuptial births in these instances. Cases with information unknown for a given variable were excluded from analyses involving that variable.
To illustrate trends in birth prevalence, rates based on three year moving averages for anencephaly, spina bifida, and total NTD combined were plotted, together with 95% confidence intervals for the first, last, lowest, and highest rates for NTD. The Chi-square test for linear trend was used to test for trend in rates in anencephaly, spina bifida, and NTD.
A Chi-square test for contingency tables (with correction for continuity where applicable) was used to examine variations in birth prevalence by sex of the infant, parental age and birth place, nuptial status, birth order, and father's occupation.
Miettinen's formula was used for the calculation of confidence intervals (CI) for relative risks.5
The data were divided into two five year periods and a six year period (1966-70, 1971-75, 1976-81) and standardisation in relation to selected parental characteristics was performed by the indirect method, using total births for the 16 years as the standard.
Case finding of NTD in South Australia, 1966-73-The review of previous Australian studies of the birth prevalence of anencephalus and spina bifida includes unpublished data for South Australia for the period 1966-73. Case finding methods were similar to those for Western Australia in the same period and were based on examination of stillbirth and death records, the records of the only specialist paediatric hospital in South Australia receiving cases of spina bifida, and through postal inquiry to all obstetric hospitals in South Australia. Cases were classified as outlined above. Rates were based on the official statistics for total births.
Results
Over the 16 year period 1966 to 1981, 597 cases of NTD were identified. Births in Western Australia in this period totalled 330 071, giving a birth prevalence of 1 81 NTD per 1000 births (table 1) . The rates for anencephaly and spina bifida were 0 83 and 0-98 per 1000 births respectively. For NTD the rate rose initially from 1966 to 1972 when it stabilised before reaching a peak in 1976. After this the downward trend was both consistent and substantial. The pattern of these trends is illustrated in the figure. The 95% confidence intervals about the high and low three year rates suggest that both the rise and subsequent fall were greater than would be expected from chance variation due to small numbers. Girls had consistently higher rates of NTD prevalence than boys in all years and for both defects (table 2). The rate for boys with spina bifida was greater than the rate for boys with anencephaly, but not significantly so, and no significant variation of the sex ratio occurred over the study period. Table 6 summarises previous studies of the birth prevalence of NTD in Australia. Before 1966 these related principally to the separate conditions of anencephaly and spina bifida, and were variously based on total population or hospital data. The rate for anencephalus varied from 0 7 to 0-9 per 1000 births and that for spina bifida from 0-6 to 1-2 per thousand. From these intermittent studies, the combined rate of NTD in Australia has been assumed to be of the order of 2-0 per 1000 births.6
Since 1966 the birth prevalence of NTD has been more extensively and consistently studied. In the period 1966-73 population based studies using comparable case finding methods were conducted in New South Wales, South Australia, and Western Australia. The period rates for these three states were virtually identical at 2-0 per 1000 births, lending support to the previous estimates. In the extended New South Wales study , however, there was evidence of a trend in rates over time similar in pattern to those reported in this study, with an initial rise in the total NTD rate from 1-7 in 1965 to a peak of approximately 2-4 in 1976, followed by a decline, the quadratic trend being significant for both anencephaly and spina bifida. No such trend was observed in South Australia ( No consistent alteration of the male to female ratio for either defect was seen over time; this was in contrast with some studies, though not all, in which a decline in rate was associated with a rise in the proportion of boys affected.2 19 The risk of NTD was greater in fourth and subsequent births in Western Australia although not also in first births, as has been observed in some other studies.19 Standardisation for birth order in these data shows that the reduction in the proportion of high parity and thus high risk Western Australian Minor changes in the distribution of parental birth place have occurred over the study period, but standardisation for these variables again leaves the fall in rate of NTD unaltered.
An association of the prevalence of NTD at birth with paternal occupation was observed in these as in other data.19 Standardisation for occupation over the study period had no effect on the falling rate, but as an indication of social, nutritional, and educational status, father's occupation is a very crude measure. Significant changes in some of these variables may have occurred which this study is unable to address but which may be relevant to the fall in the prevalence of NTD at birth.4
While the recent fall in NTD birth prevalence is encouraging, the possibility must be recognised that this may not be permanent but part of long term cyclical variation. In support of this it is noted that in both New South Wales and Western Australia, rates actually rose concurrently before the recent decline.
C Bower, M Hobbs, A Carney and D Simpson Whereas such rises may be spurious due to incomplete case finding, periodic variations have been well documented in other populations"9 and continued research into the reasons for variation with time, as well as the aetiology of NTD, is necessary. 
